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Introduction

Female genital schistosomiasis (FGS) is a neglected gynecological condition, putting women at-risk of poor sexual and reproductive health (SRH), including pregnancy complications or infertility. Early treatment of schistosomiasis with praziquantel is important to avoid disease progression to FGS as it is not always possible to reverse these symptoms. However, prevention programs with praziquantel have historically focused on school-aged children. Therefore, there is a gap to provide prevention services for young women in endemic areas, including Côte d’Ivoire.





Methods

We piloted integration of FGS prevention services into routine SRH care in seven health centers (Soubré district, Côte d’Ivoire, November 2020 to April 2021) and enrolled 56 health workers. We used mixed methods including key informant interviews, focus group discussions, and questionnaires to determine effectiveness, feasibility and acceptability of integration across health system decision makers, health workers and female patients (15 to 29 years old). For qualitative data, we used an inductive coding process to analyze themes. We used descriptive statistics to analyze quantitative data.





Results

Interviewed health workers perceived that the integrated services increased access and improved health outcomes for women (15 to 29 years old) due to the more comprehensive approach, although barriers to access included lack of transportation. Female patients surveyed at baseline (n=448) indicated there were no routine FGS prevention services. During the pilot, FGS prevention services were provided to >8500 women at-risk. Health workers interviewed at the end of the pilot indicated they could feasibly provide FGS prevention services as part of routine patient consultations, and they maintained knowledge from training on the key FGS health education points and the consultation processes to follow. The greatest challenge expressed by health workers was the high workload.





Discussion

Provision of integrated healthcare in the health center setting is an effective and acceptable way to increase access to prevention services and provide holistic care for women (15 to 29 years old) in this setting in Côte d’Ivoire. Future scale-up will require further streamlining of the strategy, building on existing platforms, whilst ensuring reduced impact on workload and consideration of how to overcome barriers to accessing health centers.
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Introduction

Female genital schistosomiasis (FGS) is likely to be one of the most common gynecological conditions in places where prevalence of Schistosoma haematobium is elevated, yet it remains largely unknown and with almost no routinely available health services (1–3). It is estimated that 56 million women and girls across Africa are affected by FGS, given that up to 75% of women with S. haematobium infection will develop symptoms (1, 2, 4). Chronic infection leads to symptoms and complications including vaginal itching and discharge, post-coital bleeding, genital lesions, ectopic pregnancy, spontaneous abortion or infertility which are the consequence of schistosome eggs being deposited in the uterus, cervix, vagina, or vulva (2, 4, 5). The immunological reaction to the eggs has also been linked to prevalent human papillomavirus (HPV) and human immunodeficiency virus (HIV) (2, 6–9). Those at-risk of FGS are vulnerable population groups as transmission of schistosomiasis is caused by skin contact with freshwater sources, previously contaminated due to the lack of appropriate sanitation. Furthermore, the condition is significantly associated with young women (18 to 29 years old), who are more likely to be in contact with these water sources due to social and cultural activities such as collecting water, washing clothes or dishes, or bathing children, which can lead to greater risk of transmission (2, 10, 11).

Lack of awareness of FGS at all levels from the community upwards exacerbates the ability to address the condition. Stigma relating to the similarity of symptoms with sexually transmitted infections (STIs) is a significant issue for women suffering from FGS. A qualitative study in Ghana highlighted that stigma from health workers was a major barrier for women and girls seeking care because of the misunderstanding that FGS is linked to sexual promiscuity (11). In addition, qualitative research from Ghana and Tanzania has found that the complications associated with FGS can impact women’s mental wellbeing (2, 11). Given that FGS is not included in medical textbooks or trainings, lack of awareness amongst the medical profession can also lead to misdiagnosis and wasted time or negative outcomes for patients through ineffective treatments (1, 11–13).

The treatment used for schistosomiasis (praziquantel) kills the adult parasites, preventing further eggs being deposited. However, for women already suffering from FGS, praziquantel may only provide small improvements to existing symptoms and no current validated therapeutic options exist (4, 5). Prevention is therefore essential to avoid the development of more severe and potentially irreversible morbidity and is also recommended by the World Health Organization (WHO) (3, 14). There is increasing support for integration of FGS with existing HIV, HPV and other sexual and reproductive health (SRH) services, given that there are effective prevention interventions for all three diseases and pre-existing health platforms (3, 14, 15). Moreover, there is growing evidence that preventive chemotherapy with praziquantel could also be effective at averting new HIV infections, by reducing the prevalence of women with FGS-associated genital symptoms which put them at higher risk of transmission (8, 16, 17). Despite this there is very little research on how integration of prevention services should be conducted and what the consequences of integration are.

To provide evidence on the effectiveness, feasibility and acceptability of integration, this study piloted integration of FGS prevention services with routine SRH services in Côte d’Ivoire where the risk of S. haematobium infection remains high in certain districts (as defined by the 2022 WHO schistosomiasis guidelines) (18, 19). Furthermore, the ramifications of FGS are serious as the prevalence of HIV and rate of new infections is higher in women (≥15 years) than in men (20). Therefore, the focus of this study was to design and test processes and resources to support sustainable integration, allowing more women at-risk of FGS to have access to prevention services.





Methods




Study setting and population

The pilot study for integration of services was conducted in seven health centers in Soubré district, in Côte d’Ivoire, from November 2020 to April 2021 (Figure 1). The district was selected based on the high co-endemicity of HIV and S. haematobium. Prevalence of schistosomiasis was 41.9%, considered “moderate risk” according to WHO 2011 guidelines in use at the time of the study (21). Adults were therefore not targeted for preventive chemotherapy with praziquantel during annual mass drug administration (MDA) conducted by the Ministry of Health (MoH). Soubré district is known for agriculture and many fields have standing pools of water from the abundant river systems.




Figure 1 | Overview of activities and timeline of the pilot study to integrate FGS prevention services into the national health system in Côte d’Ivoire. *Semi-structured interviews with decision makers (N=4), health workers (N=33), patients (N=40). **Focus group discussions with health workers (one group, N=10), CHWs (one group, N=9).



The health centers were selected based on the following criteria: provision of HIV/AIDS and SRH services, presence of ≥five health workers who provide first point of contact consultations and approximately 50 patients (women aged between 15 to 29 years old) visiting per week. Of the seven selected health centers, five were first-contact centers (primary healthcare), one was a medical facility focused on student care, and one was a general hospital.

There were three study populations selected for the following reasons:

	All health workers (adults, male and female) providing first point of contact consultations for SRH at the selected health centers. This included doctors, nurses and midwives.

	Female patients (women aged between 15 to 29 years old) who attended the selected health centers for routine HIV/AIDS and other SRH services. This age group is inclusive of those most significantly associated with having the condition and adolescents of ≥15 years old who fall outside the range of school-aged children (five to 14 years old) and therefore would not be included in the annual MDA programme. As the health centers were located in a district highly co-endemic for HIV and S. haematobium, female patients attending routine HIV/AIDS and other SRH services, who were within this age group, were assumed to be at-risk of developing FGS.

	Community health workers (CHWs) (adults, male and female) who worked with the selected health centers and endemic communities in the catchment areas.







Intervention strategy development

A participatory design process was used to gather contextual and technical input to inform the development of the strategy and resources and to review and refine during planned phases of the pilot. Initial strategy development was conducted through consultations with the Neglected Tropical Disease (NTD) Programme [known as Programme National de Lutte Contre les Maladies Tropicales à Chimiothérapie Préventive (PNLMTN-CP)], MoH of Côte d’Ivoire and by health worker feedback (Figure 1). Feedback from the PNLMTN-CP and data collected from health workers and patients (described below) was used to make adjustments during implementation. The strategy was reviewed after implementation through the formation of an expert working group of national stakeholders (including members from the NTD, HIV and mother and child health programs of the MoH, from the governing body of the national health information system, and from research institutions). The purpose of which was to provide recommendations for future planning and to continue engaging on FGS beyond the scope of the pilot.





Intervention strategy

FGS prevention services were integrated into existing SRH health services (including for HIV/AIDS), targeting female patients aged 15 to 29 years old. The FGS prevention services were provided to each woman of the target population as part of the routine service and consisted of offering preventive chemotherapy (praziquantel) and FGS health education on prevention. Female patients in this target population were considered at-risk of schistosomiasis and therefore developing FGS since the services were located in an endemic district and considering the implications of being in this age group (highlighted in the Study Setting and Population section). For the purposes of this study, “integration” is defined as training existing health workers to provide praziquantel and FGS prevention messages during routine consultations, whilst also utilizing existing health reporting systems and existing drug-procurement systems for praziquantel delivery.

All health workers at the selected health centers (56 in total) were trained to follow three key steps during each consultation with female patients of 15 to 29 years old: Step one) Provide FGS prevention messages, including explaining what FGS is, the symptoms, risks, complications, the transmission cycle and preventive chemotherapy; Step two) Offer praziquantel, including confirming consent, offering a snack to prevent side effects from the drug and measuring dose accurately with dose pole or weighing scales; and Step three) Report the patient information and services provided using the FGS patient registration form. Training of 36 health workers took place in October 2020 prior to the start of the intervention (Figure 1) and training of the remaining 20 health workers took place in January 2021, upon further identification of their involvement in SRH services. All trained health workers provided FGS prevention services during implementation (Steps one, two and three).

CHWs (30 in total) were trained in December 2020 (Figure 1) to follow three key steps for women in the community: Step one) Provide FGS prevention messages; Step two) Refer women (15 to 29 years old) who present with FGS associated symptoms to one of the selected health centers; and Step three) Support the health workers to care for any women developing side effects in the community.

A training and learning resources package was developed to support integration:

	Training resources: all materials and messages for the training of health workers including presentation slides, resources for interactive activities and guide for the trainer. These resources were later adapted for CHWs.

	Information system integration resources: form to report patients with side effects from praziquantel (already in place in the health system), form to register information on FGS after each consultation (it had been planned to integrate the forms with official health registers, this was not possible within the timeframe of the study as the registers had already been printed for the year), mechanism to report any other problems.

	Awareness raising resources for health workers: aide-mémoire detailing key points from the training; it was used as a guide to follow during patient consultations and included a decision tree to support safe treatment of female patients. This was adapted for use by CHWs, including removing aspects on treatment.

	Awareness raising resources for female patients and women (15 to 29 years old) in the community: leaflet detailing key FGS prevention information. This was developed into a pictorial guide for use by CHWs during dissemination activities.







Data collection

Mixed methods were used in the monitoring and evaluation of the study, including the following qualitative and quantitative data collection activities: a survey of patients at baseline and months three and six of integration, a pre- and post-test during the training of health workers, a monitoring survey of the initial month of implementation by health workers, an audit of a selection of health records from the final month of implementation, semi-structured interviews with decision makers, health workers and patients (women 15 to 29 years old), and focus group discussions (FGDs) with health workers and CHWs (Figure 1).





Qualitative data collection

Participants were purposively selected based on their involvement in the pilot study. Semi-structured key informant interviews were conducted with 33 health workers and two FGDs (one with nine CHWs and one with ten health workers) were conducted to understand the perceived effectiveness, feasibility and acceptability of the processes and resources. The FGDs included a “force field” participatory exercise, in which participants jointly elucidated key facilitators and barriers for effective dissemination of health information. The exercise involved an interactive group work activity and was carried out in a series of steps: firstly, two sub-groups worked in parallel, one examining the “forces” (or factors) that support the achievement of the intervention and another examining the “forces” that acted as barriers; secondly, the sub-groups gathered again to present their work and collectively agree on a final list of positive and negative “forces”; and finally, these were scored and ranked according to their effect on outcomes. The aim of the activity was to ensure all members contributed and a consensus was reached on the “forces” which were most impactful (22).

Health workers were purposively selected if they had been trained as part of the study (out of the 56 in total) and had subsequently been involved in providing the FGS prevention services. They were selected evenly across the seven selected health centers, and representatives of each cadre (doctors, nurses, midwives) were asked to participate. CHWs were also purposively selected if they had been trained and were involved in community sensitization activities. They were selected evenly across the selected health center catchment areas.

Semi-structured key informant interviews with patients (40 women of 15 to 29 years old) were conducted to understand perceived acceptability and outcomes from the interactions with the services. Patients were selected evenly across four of the seven selected health centers (these were randomly selected and retained for quantitative data collection, described below). They were purposively selected if they were female, aged 15 to 29 years, and had attended the selected health centers for routine SRH services.

Semi-structured key informant interviews with four decision makers from the health center and district level who were involved in the pilot were conducted to understand acceptability, feasibility and capacity of the health workers. At the district level, all decision makers involved with the study were selected, at the health center level two heads of the centers were asked to participate based on their role leading health programs at this level. Data collection was conducted in French, recorded and transcribed. Interviews lasted between 30 minutes to one hour and the FGDs lasted three hours, on average.

Data collection was conducted by the Sociology Department of the University Félix Houphouët Boigny (UFHB), in collaboration with the PNLMTN-CP. Timelines for qualitative data collection can be seen in Figure 1 in the monitoring and evaluation section.





Quantitative data collection

All 36 health workers trained during the first training session were asked to participate in a pre- and post-training survey, conducted on papers forms, and all completed this as part of the training. Four were excluded due to participants only completing the post-training survey. 33 of the 36 initially trained health workers (three were not available) took part in a monitoring survey conducted one month after the start of integration, across all seven selected health centers. This prospectively determined any challenges with integration, logistics or resources. The monitoring survey was collected by two surveyors on survey phones using the application SurveyCTO (23).

Four health centers were selected randomly out of the seven at baseline and then retained for additional monitoring. Patients at the four health centers were surveyed at three timepoints during the pilot, once at baseline to assess knowledge of FGS and existing FGS services, and then repeated at month three and six of integration to assess knowledge of FGS after interaction with the services and acceptability and effectiveness of services. Data were collected by four surveyors, each based at one health center over two weeks, using phones with the application SurveyCTO (23). All female patients (15 to 29 years old) attending for routine SRH services were asked to participate in the survey.

An audit of the FGS patient registration forms was conducted for all forms completed during month six of integration, at the same four health centers. The verification was conducted by four auditors, using phones with the application SurveyCTO (23).

Surveyors and auditors were trained personnel from the Sociology Department of UFHB. Timelines for quantitative data collection can be seen in Figure 1 in the monitoring and evaluation section.





Qualitative data analysis

Transcribed interviews for health workers and decision makers were translated from French to English by professional translators, all other transcripts were analyzed in French. A data-driven inductive process was used to code. Codes were then grouped into overarching themes, informed by the objectives of each activity to develop an analytical framework for each study population. Data were interpreted by consolidating the themes across all coded transcripts. Coding and analysis were conducted using the MAXQDA 11 Qualitative Analysis Software (24).





Quantitative data analysis

Survey and audit data were analyzed using descriptive statistics through the software R (2022) or Microsoft Excel (2022) (25, 26). Survey variables analyzed included demographic information, FGS knowledge, FGS services provided and perceptions of these. Audit variables analyzed included patient information, FGS services provided and health worker adherence to service processes. Data collected through the different methods, across the same time points, were triangulated.

Service coverage was calculated during the audit based on the following: total number of FGS patient registration forms completed in April 2021 where at least one category of information provided and praziquantel taken/total number of female patients of the target population as registered through the routinely collected health records.





Ethical considerations

Ethical approval was obtained from the Comité National d’Ethique des Sciences de la vie et de la Santé, in Côte d’Ivoire (reference number: 120-20/MSHP/CNESVS-km). Written informed consent for those ≥18 years of age was obtained prior to any data collection or provision of FGS prevention services. For those between 15 to 17 years, written assent was obtained in addition to informed consent from a parent or guardian. All relevant information was provided in French and health workers and data collection teams were able to provide additional explanation in the main local languages of Dioula and Baoulé as required.

Praziquantel was administered under supervision by trained health workers, and any side effects were dealt with in accordance with the health center and MoH procedures. Any female patient who could not be treated for her SRH needs at the selected health centers were referred for more specialized care in line with MoH guidelines.






Results




Sociodemographic characteristics of participants




Female patients (15 to 29 years old)

Table 1 shows a summary of the sociodemographic characteristics of the female patients (15 to 29 years old) who were selected across the three timepoints of the surveys of patients. The numbers of participants vary across the three timepoints according to the number of patients visiting the selected health centers during the two-week data collection period.


Table 1 | Sociodemographic characteristics of selected female patients (15 to 29 years old) according to the surveys of patients.



Of the 40 female patients interviewed, they had a mean age of 19.7 years (ranging from 15 to 29 years old). Most were students (57.5%, n=23); the majority had also been educated to secondary school level (77.5%, n=31), none had been educated to a higher level than this, two had no formal education and five did not respond.





Health workers

Of the 33 health workers who were interviewed, this included both 15 males and 17 females (one not recorded) and from a range of medical professions including midwives, nurses and doctors across all seven selected health centers. They had been working in their current role for an average of 6.8 years (ranging from five months to 20 years). The FGD included five males and five females, across the medical professions mentioned and from all seven selected health centers.





CHWs

The FGD included six males and three females, representing five of the seven selected health centers, and had been in their roles as CHWs for an average of 7.9 years (ranging from one to 15 years); their work included activities for HIV/AIDS, neglected tropical diseases, malaria, tuberculosis and immunization programs.





Decision makers

Four decision makers were interviewed, all were males. Two of the decision makers were at the district level and had been in the role for seven and 16 years, and two decision makers were the heads of their health centers and had been in the role for one year each.






Baseline knowledge of FGS and provision of FGS services

Of the 448 female patients surveyed at baseline, only 2.5% had heard of FGS previously (n=11). The majority of these participants were unaware of the symptoms, and none could describe how the disease is contracted or prevented in the community, nor could they name the medicine used to prevent it. Results from the survey showed that no routine services for FGS were available at baseline: the proportion of female patients with whom the health worker discussed FGS was zero at baseline and only two patients reported being offered praziquantel (Table 2).


Table 2 | Comparison of the provision of FGS services across each survey.



The pre-training survey indicated that 37.5% (n=12) of surveyed health workers had heard of FGS. Of these, only 41.6% (n=5) recognized all the common symptoms associated with FGS and 16.6% (n=2) knew how it could be contracted. Most health workers (71.9%, n=23) had heard of praziquantel with only 37.5% (n=12) knowing that praziquantel is used to prevent or treat schistosomiasis. Any information provided to patients at the time only referred to schistosomiasis, not FGS. Only five health workers indicated that praziquantel was routinely available in their health center.





Provision of FGS prevention services during the study

At the health center level, there was a good level of adherence by health workers to the intervention processes of providing FGS prevention messages, offering praziquantel and then reporting. According to the patient surveys at months three and six, FGS services were provided in the majority of routine consultations (Table 2).

The audit of records conducted during the final month of implementation showed coverage of services amongst the target population which was lower than reported in the patient surveys. Coverage was only possible to calculate from two of the four audited health centers, due to incomplete health registers. For the two health centers, 45.3% (n=191) and 64.3% (n=218) of eligible patients received at least one of the key FGS prevention messages and took praziquantel.

At the community level, results from the CHW FGD indicated that they were able to follow the intervention processes. The CHWs indicated that they disseminated health information and that they understood how to report any instances of side effects to the health center for proper management, although no such instances occurred. The CHWs were trained to refer women in the community, only if they presented with symptoms associated with FGS to one of the seven selected health centers. In practice, the CHWs indicated that they referred all women who were between the ages of 15 to 29 years old.





Effectiveness and feasibility of FGS prevention service integration




Benefits of service integration

Most interviewed decision makers and health workers perceived that integration improved health outcomes by preventing FGS and infertility, and some also highlighted that HIV infections may be prevented. Other benefits identified by health workers included that they could meet the needs of the patients more holistically and that they were better able to recognize (“diagnose”) female patients who may be suffering from FGS. This had the additional benefits of improving treatment accuracy. For example:


“This is good, it allows us to avoid false diagnoses. When a person comes in with pelvic pain, we always miss it. But since we are told about FGS, we avoid unnecessary trips for this person. It is welcome because we now know what FGS is.” Male nurse







FGS health education

Patient interviews and the survey of patients at months three and six indicated that health workers effectively explained key FGS prevention information to female patients. After the consultation, all patients were aware of at least one symptom (Figure 2) and at month three and six 88% (n=472 and n=398 respectively) of patients mentioned bathing and washing clothes in open sources of water as a possible risk factor for transmission and 98% (n=527 and n=447 respectively) knew of the preventive treatment for FGS.




Figure 2 | Knowledge of FGS symptoms at month three and six.







Health seeking behavior

Health workers considered that health seeking behavior improved through the involvement of CHWs, and health workers also highlighted that more women from the community were encouraged to come to the health center due to word of mouth from other patients, for example:


“…I gave two leaflets to two sisters who came. And then they left. I was visited by two other girls who came with the leaflets. I didn’t know them. They had the leaflets and they arrived. But they said … it was these leaflets that made them come. Because when the girls … the patients sent them the leaflets … they were neighbors, they understood that they had to come, because … they had been in contact with the water for a long time. So when they saw the pictures, they understood.” Female midwife







Access to FGS services

Access to FGS services improved during the pilot. At baseline routine FGS services were not available, during the intervention 8526 patients received praziquantel across all seven health centers from November 2020 to April 2021. Through the consultations, the medicine was provided for free. The survey of patients at months three and six indicated that the health center was considered the most convenient source to access praziquantel (74%, n=408, and 94%, n=433 respectively), compared to CHWs or pharmacies, with the latter being perceived as an expensive option due to the need to pay for the drug. However, health workers and CHWs identified several challenges for patient access to health centers including lack of transportation options for women in the community and not perceiving the need to attend if they considered themselves healthy or were too busy working. Health workers also reported that they could not always provide FGS services during routine consultations, due to challenges of workload or conflicting priorities in the cases of emergencies or patients going into labor.





Health worker capacity

Three areas were identified by the decision makers and health workers which influenced health worker capacity. Firstly, the effectiveness of the training; secondly, the workload of the health workers; and thirdly, the availability of resources, support and effective processes.

Firstly, health workers reported that the training was sufficient to conduct the FGS services and provided a sense of commitment to continued practice (mentioned in varying degrees by at least 24 health workers interviewed). For example:


“Well, with the arrival of FGS in our [health center], we have as an activity, it is the activity itself that has arrived, the FGS has entered into our habits, into the habits of the providers…” Male nurse



Knowledge of FGS and praziquantel was improved by the training and largely maintained by the health workers, according to the pre- and post-training survey and interviews conducted at the end of the integration period. Although, evidence from the audit observed that health workers had challenges measuring dose using weight. Comparing dose given to dose recommended by the WHO (40mg/kg) (27), based on the weight of the patient (for the patients where weight and dose was recorded, n=390), 79 patients were provided the correct dose while 258 were under dosed and 53 patients were provided a larger than recommended dose. The mean difference was 0.5 tablets less than required.

Secondly, the burden of the additional workload and the time constraints were a significant challenge, with one or both being mentioned by most health workers (n=29) and all decision makers. For example:


“There’s too much work and the ladies wait a long time, that’s the problem. When we finish the routine consultation, by the time she sits down to eat, it’s true that eating is good for her, but she sits down to eat and waits for it to happen, it’s a bit complicated. While there are other people still waiting. It is not easy.” Female nurse



Thirdly, overall, health workers affirmed that the required resources were available and that the support provided was sufficient at all levels of the system. However, health workers from all but one of the seven health centers reported challenges maintaining adequate food supplies (for patients to avoid praziquantel side effects) given fluctuations in patient numbers. Many health workers indicated that CHWs sensitizing women in the community supported them to provide FGS prevention messages during consultations. Health workers also reported that sharing tasks between colleagues supported them to overcome the challenges of workload, as explained:


“If you are alone in the facility, it is not easy. Why, because with FGS, it is necessary to take the time to explain there are several questions. Women often do not understand quickly … Here in [the health centre], there are three of us. This is the programme we have made. If one is doing the consultation, the others are doing the awareness-raising on FGS.” Female nurse



Health workers stated challenges with the reporting process which was considered time consuming as the form was not integrated with the routine health registers.






Acceptability of FGS prevention service integration




Decision makers

All decision makers cited advantages of integration, such as improving the ability to meet the needs of the patients, more efficient use of limited resources and more effective problem solving. Decision makers indicated the need for FGS services across Côte d’Ivoire, which was considered a gap prior to the intervention, as explained below:


“In terms of complete care, …the pregnant woman, I say the woman and especially those who have HIV are taken into account in a complete way by sculpting all the horizons, to be able to screen or prevent all the pathologies, and I think that it is very good.” Decision maker at district level



Acceptance was reduced in areas where decision makers reported the needs of the patients were not met. These included that the target population was deemed too narrow to reach all women of child-bearing age who might be at-risk and that due to the workload of the health workers, FGS and other routine services were sometimes conflicting rather than balanced. This is explained below:


“Especially since in the [health center] here you have seen for yourself that there are too many tasks. So there are sacrifices. They are even forced to conduct the activity. So this is a difficulty. That’s it! If you have to carry out the daily activities and then you have to do the activity at the same time, it’s very difficult.” Decision maker at health center level







Health workers

For health workers, the most significant factor positively influencing acceptance was the value that they accorded to preventing FGS and the associated morbidity of infertility (mentioned by 22 health workers interviewed). For example:


“So prevention of FGS is very important for woman because it saves her home in a way. During relations with her husband, there will hardly be any problems. And the little problems with the pill and all that can help her. It can help with the problems of delays in giving birth and so on. Well, the female reproductive system is very sensitive. We can make them aware of this and it’s especially when we talk about this that it encourages women to come to us.” Male nurse



In general, the health workers felt comfortable providing the services for FGS as they considered praziquantel safe and felt “comfortable in [their] method”.

However, health workers reported concerns with the ability of the intervention to reach all women at-risk due to challenges with patient access to the health centers. Furthermore, nine health workers also mentioned the concern that the target population was too narrow to reach all women at-risk.





Female patients

Female patients interviewed were positive about the health education aspects of the intervention. During month three and six of the patient survey, most female patients felt at ease discussing FGS with the health worker. Only two and four patients respectively reported feeling uncomfortable, for reasons including they did not think it was necessary or that it conflicted with their religious beliefs. In relation to using the recommended prevention measures, only a minority of patients who were interviewed (n=9) indicated that they could fully implement all recommendations in their daily routines and lifestyle. They reported that the main challenge was the lack of alternatives for interacting with open water sources, particularly when they visited rural settings, or activities which demanded constant water contact.

Treatment acceptance was high: most surveyed patients agreed to take praziquantel (96%, n=470, and 90%, n=400, at months three and six respectively). The reasons the patients decided to take praziquantel were largely related to the health benefits (Figure 3). Among the patients who did not take praziquantel, the key reasons that they stated were they had taken praziquantel recently, fear of side effects or “other”, including that they were too ill or for religious reasons (Figure 4). Health workers also raised some concerns around treatment acceptance, with a total of 19 health workers interviewed reporting at least one reason why patients may be reluctant to take praziquantel. Key motives identified included the size or bitter taste of the tablet, fear of side effects, or because they did not think it was necessary as they did not feel ill or were not in contact with water sources.




Figure 3 | Reasons reported for taking praziquantel (PZQ) in months three and six.






Figure 4 | Reasons reported for not taking praziquantel (PZQ) in months three and six.









Discussion

Evidence from this pilot study indicates that integration of FGS prevention services into routine HIV/AIDS and SRH services has the potential to increase access, in a way that is considered acceptable and convenient, and provide more holistic care for women at-risk of FGS in Côte d’Ivoire. The study results address the gap to understand how women at-risk can be reached effectively. Furthermore, the positive impacts of this integration strategy were particularly stark given the lack of existing or routine services or training for health workers available. Research indicates that lack of awareness of health issues amongst health workers is a common factor leading to provision of inappropriate services or information and puts unnecessary strain on resources due to repeat patient visits (11, 15, 28, 29). This study highlighted how integration has the potential to improve health outcomes with health workers self-reporting their improved ability to recognize FGS symptoms and provide appropriate treatment. A comprehensive training package on FGS was a fundamental factor influencing the ability of health workers to provide effective services during this intervention. As found in many settings, as well as other health projects in Côte d’Ivoire, health workers are also a trusted source of information and if effectively trained they can improve awareness amongst patients (30–34). A true acceptance of the health messages provided through the intervention was highlighted by women sharing the information through word of mouth, demonstrating the importance of effective communication strategies to have wider reaching impacts on health and improving health seeking behavior (30, 35, 36).

Feasibility of implementation of the FGS services with routine SRH services was linked to the extent of integration with existing systems; for example, challenges arose due to lack of efficiency where the health record reporting was not fully integrated. This and the increased workload associated with the pilot strategy was a significant challenge for health workers in providing sustainable and consistent services. Overburdened workload has been consistently shown to be a challenge for successful integration, leading health workers to become stressed and demotivated (33, 37, 38). In addition to avoiding these outcomes, it is also important for this to be addressed to achieve the full benefits of integration of health services found in other settings, including improved efficiency of processes, resource and time management, and cost reductions (16, 39, 40). Based on evidence from the health workers, a potential solution to this would be to fully integrate all reporting processes to streamline the amount of work required by new services. Other solutions could come from considering all the interacting aspects and levels of the health system, by using a systems thinking approach (41, 42). For example, whilst the support provided by CHWs in sensitizing the community was greatly valued, they also increased demand on the services by raising awareness and referring women in the community. This impacted health worker workload and made the number of patients frequenting the health center harder to predict. With the introduction of new health services, changes in demand need to be monitored to ensure effective supply chain management and prevent human resources being overloaded. This demonstrates the importance of health system strengthening (HSS) to be considered alongside implementation of new services, to ensure there is sufficient capacity in the system (43). An important aspect of HSS is health worker capacity, which in this study was increased with training and the introduction of support systems. The ability of the health workers to retain the information provided during the training and maintain motivation meant that the services were still being provided to a high standard, with minimal adaptions, by the end of a six-month period. This indicates how, with appropriate support, the strategy implemented could lead to sustained impact on health outcomes for women at-risk of FGS.

A strong facilitator for the acceptability of the pilot by health workers and decision makers was that they perceived that the FGS services were important to provide for female patients. This was in terms of acknowledging the gap in existing services and the perceived importance of preventing women from developing FGS, particularly in relation to preventing the morbidity associated with infertility. The strong cultural importance surrounding fertility was something which resonated with stakeholders and women at-risk, highlighting how crucial context-specific messaging is to facilitate acceptance and uptake at all levels (44–46). Despite this, there was concern that the health center platform was not optimal for reaching all women in the catchment area who were likely to be at-risk. Challenges of access in more rural settings, as well as factors relating to characteristics and behaviors of the target age group (for example, that they would be busy working or not have perceived need to use health center services) posed a challenge. In this study, social mobilization by the CHWs was seen as essential to augment the positive outcomes of the integrated services, by raising awareness of the new services and of FGS. However, novel approaches are still required to overcome the barriers to coverage when using the health center as a platform for prevention, which could include elements of campaign-like approaches, as has been used in similar settings. Often, involvement of the health system structures at the community level, for example CHWs or trained traditional midwives, is crucial to the success of these approaches, and being members of the communities that they serve improves access (28, 33, 47). Exploring how these players could implement FGS prevention services, including praziquantel administration, in their communities, could be a feasible way to improve service reach, especially given their involvement in similar MDA campaigns for school-aged children. Alternatively, mobile clinics have also been an effective tool to reach more remote populations, for example for FGS screening (28, 30, 35).




Strengths and limitations

Triangulation of the results across the mixed methods approach is a key strength of this study methodology which facilitated the consolidation of evidence on the effectiveness, feasibility and acceptability of the integration of FGS prevention services. One limitation of the study was that the results on the coverage of services appeared to be lower according to the audit compared to the surveys of patients. During the surveys of patients, after the routine consultations, the health workers would direct the patients to the survey team. It is therefore possible that selection bias occurred either from the health workers or because female patients who had accepted the new services would also be more likely to accept to participate in the survey. Nevertheless, the results from the patient surveys remain an important indication that health workers were feasibly able to provide all the FGS services, even at six months after training, and providing key evidence on how the selected patients interacted with these services.






Conclusion

This pilot study provides evidence that FGS prevention services can be feasibly integrated with routine HIV/AIDS and SRH services, which is perceived as an important and necessary intervention for women at-risk, particularly given the challenges treating the long-term morbidity associated with the condition. The implementation of the integrated services in the selected health centers provided an effective platform to increase access to preventive chemotherapy for FGS and health education, with the training and health education aspects effectively improving awareness of FGS and key prevention measures. Following the pilot for integration, the expert working group (formed during the study) will consider how to overcome the challenges identified, to refine the strategy in preparation for scale up. This will be supported by the high level of buy-in shown by the MoH. Two key areas of focus include firstly the streamlining of processes to support the workload of health workers and secondly to identify the optimal strategy to combine the health center platform with community outreach to further improve the reach of prevention services. As endemic countries like Côte d’Ivoire continue increasing country ownership in line with the WHO NTD Roadmap to 2030, discussions around the sustainability of funding for integrated services and the availability of key resources such as praziquantel will need to continue. Integration at large scale has the propensity to effectively reach women at-risk, in accordance with the new WHO schistosomiasis guidelines to target all adults at-risk (19, 43), and to be a sustainable prevention measure that is resource- and cost-effective, with health impacts beyond just FGS prevention but also the possible prevention of suspected co-morbidities such as HIV and HPV.
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